Introduction
Theory Identification Technique shows the stress responses expected for various types of materials. The response of PSB foam should categorise its be havior in this respect.
Tests were performed at -40°, 70°, and 120°F and at strain rates of 4.16 X 10 2.5 X 10" 3 , and 1.25 X 10* 1 in./in./min. Up to five specimens were tested at each test condition. A maximum strain of 1.257a was chosen for compressive tests, based on the strains seen in real application at the time of the test series in 1968. The maximum strain was lowered to 0.625% for the tension experiments because pre mature failure was occurring near the end caps.
Experimental Technique

Material Procurement
The polystyrene bead foam used in this program was obtained through Paula Naillon of W-Division. The 0.1 g/cm 3 density foam was from Bendix, Kansas City, Missouri, and the 0.05 g/cm density foam was partly from Bendix and partly from Monsanto, Dayton, Ohio. Bendix used the hot water process, while Monsanto used the hot air process.
I
Specimen Configuration
The specimens were right circular cylinders (Fig. 3) Desiccating Process Since the effects of moisture on me chanical behavior of PSB foams are not entirely known, the specimens were kept in desiccated containers at all times. Desiccant boxes were built tc contain the alignment fixtures so that the specimens were desiccated during end-capping.
Conclusions
The data were quite repeatable, al though large variability occurred under some conditions. Both 0.05-and 0.1-density foams exhibited no rate or tem perature dependence, at least not within the spread of the data up through 0.004 strain. The foams were nonlinear over their entire response. A linear approxi mation is, however, acceptable for strains smaller than 0.004 in./in. for both den sities. It is interesting that the linear range in terms of strain is the same for both densities. In fact, strain generally Test Fixture To minimize the bending during load applications, the end caps were precisely aligned during gluing, and the special test fixture shown in Fig. 3 was used. The loading column is guided by roller bear ings to prevent tilting and side sway. The apparatus was used with Support Division's 20,000-lb Instron universal tester.
Test System and Instrumentation Figures 3, 4, and 5 show the test set up. The system consisted of the Instron universal tester, its control unit, and the special test fixture which is mounted in the tester. Three extensometers con trolled the strain input, and three ex tensometers and a load cell gave data output on two x,y plotters. A tempera ture chamber was used.
A Dymec system was later added to extend the data-collecting capability. A transverse strain gage was developed and added in July 1968 to measure the Poioesu's ratio. governs the behavior more strongly than stress. Specifically, the shapes of the stress-strain curves are the same, with the curve for 0.1 density roughly twice that for 0.05 density. This implies that bench marks such as the linear limit, yield point, and degrees of crushing are the same when expressed in terms of strain. Strain, therefore, appears to unify the description for many of the me chanical properties.
Linear temperature-independent elas ticity is adequate for analysis in which strains remain below 0.004 in./in. Beyond this crushing and rate dependency begins, and linear elasticity becomes progres sively more inaccurate. Qualifications A satisfactory extensometer did not exist at the time of these tests. Strains were based on end displacements rather than being measured over a gage length. Therefore, the results are in error to 3% or less. The data were left uncorrected because the precise amount of corrections was unknown and the batch-to-batch vari ability far exceeded 3% at that time. Hence, our results must be taken to be no more than approximations to the properties of present day foams.
Summary of Results
Application to Analysis
In spite of the qualifications, the data can be used for rough preliminary design analysis. For this purpose, linear temperature-independent elasticity is acceptable. Its ?ccuracy, of course, diminishes beyond 0.004 strain. Two properties are needed for linear isotropic analysis, Young : s modulus and Poisson's ratio. Our results are pre sented such that both can be extracted. Stress-strain curves are given in Appendix A, with average curves given in Figs. 6 through 9. The Poisson's ratio versus strain curves are given in Figs. 10 and 11. The fact that linear elasticity is only approximate is mvr clearly evident. The stress-strain curves are nonlinear, and the lateral-tolongitudinal strain ratio is path-dependent, usually ending at a lower value than at the start. A true Poisson's ratio cannot be assigned; however, a value of 0.30, in our strains from the analysis are compared with the estimated value. If they are suf ficiently different from the estimated, then the process must be repeated, using the strains from the analysis to extract an improved value of Young's modulus. This iterative process continues until the desired convergence is reached. 
